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Abstract
Background: The health of the caregivers is crucial to sustain informal care provision, while multimorbidity is an important health risk 
concept. However, studies on the association between informal caregiving and physical multimorbidity are currently lacking. Therefore, we 
investigated this association in adults from 48 low- and middle-income countries (LMICs).
Method: Cross-sectional data from 242,952 adults (mean age 38.4 years) participating in the World Health Survey 2002–2004 were analyzed. 
Informal caregivers were considered those who provided help in the past year to a relative or friend (adult or child) who has a long-term physical 
or mental illness or disability, or is getting old and weak. Nine physical conditions were assessed. Multivariable logistic regression analyses 
were conducted to assess associations between informal caregiving and physical multimorbidity, while the between-country heterogeneity in 
this relationship was studied with country-wise analyses.
Results: The overall prevalence of informal caregiving and physical multimorbidity (ie, two or more physical conditions) was 19.2% and 
13.2%, respectively. Overall, caregivers had 1.40 (95% confidence interval = 1.29–1.52) times higher odds for physical multimorbidity. This 
association was particularly pronounced in younger caregivers (eg, 18–44 years: odds ratio = 1.54; 95% confidence interval = 1.37–1.72), 
whereas this association was not statistically significant among those aged ≥65 and older (odds ratio = 1.19; 95% confidence interval = 0.98–
1.44). Country-wise analyses corroborated these findings, and there was a negligible level of between-country heterogeneity (I2 = 24.0%).
Conclusions: In LMICs, informal caregivers (especially young caregivers) were more likely to have physical multimorbidity. This should be 
taken into account in policies that address the health and well-being of informal caregivers.
Keywords:  Informal caregiving, Chronic physical conditions, Physical multimorbidity, Low- and middle-income countries, Cross-sectional multicountry study
Population aging is a major challenge for modern societies (1). The 
global proportion of people aged over 60 years is estimated to in-
crease from 12% in 2015% to 22% in 2050, with 80% of the older 
adults living in low- and middle-income countries (LMICs) (2). One 
consequence of population aging is an increasing number of individ-
uals in need of care (3,4). The vast majority of these individuals are 
provided unpaid care from relatives or friends (informal care) (5). 
Informal care is an important alternative to expensive health care 
services and institutional care. In LMICs, access to health and wel-
fare service is limited, and there is a particularly heavy reliance on 
informal caregivers (6). Thus, the health of the caregivers is crucial to 
sustain informal care provision, especially in LMICs.
Despite this, there are only a few studies on the health status of 
caregivers in LMICs. These studies have shown that caregivers in 
LMICs are more likely to have mental or physical health problems 
(7), but there are currently no studies on the association between 
physical multimorbidity (ie, two or more chronic physical condi-
tions) and caregiving. Studies on multimorbidity are crucial as it is 
an important risk concept associated with increased disability (8,9), 
poorer quality of life (10), and premature mortality (11). Caregivers 
are known to be at increased risk of stress (12), sleep problems (13), 
and unhealthy behavior such as smoking (14) and lack of phys-
ical activity (15), and these may increase risk for multimorbidity. 
Moreover, one previous U.S. study including 359 spousal caregivers 
and care recipients found that caregivers with multiple chronic con-
ditions had greater emotional and physical difficulties than those 
without multiple chronic conditions (16), underlying the point that 
the presence of multiple chronic conditions may favor the onset of 
negative care-related outcomes (eg, poor physical health, subjective 
burden, low care-related quality of life). Reverse causality is also pos-
sible, and multimorbidity may be a significant predictor of informal 
caregiving. For example, young individuals with multimorbidity are 
less likely to be employed (17), and thus may have more time at 
home to provide informal caregiving for relatives.
Therefore, the main goal of this study was to investigate asso-
ciations of informal caregiving with nine chronic physical condi-
tions (ie, angina, arthritis, asthma, chronic back pain, diabetes, 
edentulism, hearing problem, tuberculosis, visual impairment) and 
physical multimorbidity in adults from 48 LMICs. We also assessed 
whether associations differ by sex and age. In particular, working-
age adults often provide financial support to their older relatives in 
LMICs, and we hypothesized that this may be an additional stressor 
and may indirectly increase the risk for chronic physical conditions 
especially in this age group (18).
Method
The Survey
The World Health Survey (WHS) was a cross-sectional, community-
based study undertaken in 2002–2004 in 70 countries worldwide. 
Details of the survey are provided in the World Health Organization 
(WHO) website (http://www.who.int/healthinfo/survey/en/). Briefly, 
data were collected using stratified multistage random cluster sam-
pling. Individuals aged 18 and older with a valid home address were 
eligible to participate. Each member of the household had an equal 
probability of being selected by utilizing Kish tables. A  standard-
ized questionnaire, translated accordingly, was used across all coun-
tries. The individual response rate across all countries was 98.5% 
(19). Ethical approval to conduct the study was obtained from the 
ethical boards at each study site. Informed consent was obtained 
from all participants. Sampling weights were generated to adjust for 
nonresponse and the population distribution reported by the United 
Nations Statistical Division.
Data were publicly available for 69 countries. Of these, 10 
countries were excluded due to a lack of sampling information. 
Furthermore, 10 high-income countries were excluded to focus on 
LMICs. Moreover, Turkey was deleted due to lack of data on care-
giving. Thus, the final sample consisted of 48 LMICs (n = 242,952) 
according to the World Bank classification at the time of the survey 
(2003). The list of the included countries and their sample size are 
provided in Supplementary Table S1 of Appendix. The data were na-
tionally representative for all countries with the exception of China, 
Comoros, India, Ivory Coast, the Republic of Congo, and Russia.
Physical Health Conditions
A total of nine physical conditions were assessed (ie, angina, arth-
ritis, asthma, chronic back pain, diabetes, edentulism, hearing 
problem, tuberculosis, visual impairment). We included all physical 
conditions available in the WHS. Angina was assessed using a self-
reported diagnosis and a symptom-based diagnosis based on the 
Rose questionnaire. Arthritis, asthma, and diabetes mellitus were 
based on self-reported lifetime diagnosis. Chronic back pain was de-
fined as having had back pain (including disc problems) everyday 
during the last 30  days. Edentulism was assessed by the question 
“Have you lost all your natural teeth?” Those who responded af-
firmatively were considered to have edentulism. The participant was 
considered to have hearing problems if the interviewer observed that 
the participant had difficulty hearing throughout the survey. A tuber-
culosis diagnosis was based on past 12-month symptoms and was 
defined as (a) having had a cough that lasted for 3 weeks or longer 
and (b) having had blood in phlegm or coughed up blood. Finally, 
visual impairment was defined as having extreme difficulty in seeing 
and recognizing a person that the participant knows across the road 
(ie, from a distance of about 20 m). A validation study showed that 
this response probably corresponds to WHO definitions of visual 
impairment (20/60 or 0.48 log-MAR) (20). We calculated the total 
number of these conditions while allowing for one missing variable 
in order to retain a larger sample size. Physical multimorbidity was 
defined as having at least two conditions, in line with previously 
used definitions (4).
Informal Caregiving
Those who answered affirmatively to the question “During the past 
year, did you provide help to a relative or friend (adult or child), 
because this person has a long-term physical or mental illness or dis-
ability, or is getting old and weak?” were considered to be informal 
caregivers. This question is comparable to those used in previous 
surveys to identify caregivers where participants were asked whether 
or not they look after, or give help or support to family members, 
friends, neighbors, or others because they have a long-term physical 
or mental ill-health or disability, or problems related to age (21).
Control Variables
Control variables were chosen based on past literature (22) and 
included age, sex, highest education achieved (primary or less/sec-
ondary or higher), country-wise wealth quintiles, and employment 
status (employed or not employed). The wealth quintiles were cre-
ated using principal component analysis based on 15–20 assets 
including country-specific items for some countries.
Statistical Analysis
Statistical analyses were performed with Stata 14.1 (Stata Corp LP, 
College Station, TX). The difference in sample characteristics be-
tween those who do and do not provide care was analyzed using 
chi-squared tests. Multivariable logistic regression analysis was 
conducted to assess the association between informal caregiving 
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(exposure) and physical multimorbidity (outcome), adjusting for 
covariates. Analyses using the overall sample and samples stratified by 
age (18–44, 45–64, ≥65 years), and sex were conducted. Interaction 
analysis was conducted to assess whether the difference in magnitude 
of the association between age and sex groups is statistically signifi-
cant by including product terms of age × caregiving and sex group × 
caregiving in the models. To assess whether the association between 
informal caregiving and physical multimorbidity is consistent across 
countries, we conducted country-wise logistic regression analyses. 
The estimates for each country were also combined into a fixed-effect 
meta-analysis with the Higgins’s I2 statistic being calculated. This rep-
resents the degree of heterogeneity that is not explained by sampling 
error with values of 25%, 50%, and 75% often being considered 
as low, moderate, and high levels of heterogeneity, respectively (23).
All regression models were adjusted for age, sex, education, 
wealth, employment status, and country with the exception of the 
country-wise and sex-wise analyses, which were not adjusted for 
country and sex, respectively. Adjustment for country was conducted 
by including dummy variables for each country. All variables were 
used in the regression analysis as categorical variables with the ex-
ception of age (continuous variable). Taylor linearization methods 
were used in all analyses to account for the sample weighting and 
complex study design. Results from the logistic regression analyses 
are presented as odds ratios (ORs) with 95% confidence intervals 
(CIs). The level of statistical significance was set at p < .05.
Results
The final sample consisted of 242,952 adults aged ≥18 and older 
(mean [SD] age 38.4 [16.0] years; 50.8% female). The overall 
prevalence of informal caregiving and physical multimorbidity 
was 19.2% and 13.2%, respectively. The sample characteris-
tics are provided in Table  1. Caregivers were more likely to be 
younger, females, and have higher education and greater levels of 
wealth, whereas they were also less likely to be unemployed. The 
prevalence of informal caregiving by number of chronic physical 
conditions is shown in Figure  1. There was a linear increase in 
the prevalence of informal caregiving with increasing number of 
chronic physical conditions among those aged ≤64 years. However, 
this trend was not observed among those aged ≥65 and older, with 
the prevalence of caregiving decreasing beyond two chronic phys-
ical conditions. The prevalence of chronic physical conditions and 
physical multimorbidity among caregivers and noncaregivers are 
shown in Figure 2. Caregivers were significantly more likely than 
noncaregivers to have angina, arthritis, asthma, chronic back pain, 
diabetes, edentulism, and multimorbidity, whereas they were sig-
nificantly less likely to have hearing problems. The association be-
tween informal caregiving and physical multimorbidity estimated 
by multivariable logistic regression is shown in Figure 3. Overall, 
caregivers had 1.40 (95% CI = 1.29–1.52) times higher odds for 
physical multimorbidity. The difference in the strength of the asso-
ciation between the youngest and the oldest age group was statis-
tically significant (ie, significant interaction), whereas there was no 
evidence of interaction by sex. Specifically, the OR (95% CI) for 
those aged 18–44 years was 1.54 (1.37–1.72), but this did not reach 
statistical significance among those aged ≥65 and older (OR = 1.19; 
95% CI = 0.98–1.44). Country-wise analyses showed a positive as-
sociation between informal caregiving and physical multimorbidity 
in the majority of the countries. The overall OR (95% CI) based 
on a meta-analysis was 1.37 (1.30–1.44) with a negligible level of 
between-country heterogeneity (I2 = 24.0%; Figure 4).
Discussion
Main Findings
In this multicountry study including almost 243,000 adults from 
48 LMICs, we found that the prevalence of informal caregiving 
and physical multimorbidity was around 19% and 13%, respect-
ively. In terms of the individual chronic conditions, caregivers were 
more likely to have angina, arthritis, asthma, chronic back pain, 
diabetes, and edentulism, but less likely to have hearing problems. 
After adjusting for several potential confounders, there was a sig-
nificant, positive association between informal caregiving and phys-
ical multimorbidity (OR = 1.40), and this relationship was stronger 
in younger participants. These findings were corroborated in the 
country-wise analysis: informal caregiving was significantly associ-
ated with physical multimorbidity in the majority of countries with a 
low level of between-country heterogeneity. To the best of our know-
ledge, this is the first study investigating the relationship between 
informal caregiving and physical multimorbidity.




Age (y) 18–44 67.8 67.6 68.9 <.001
45–64 23.6 23.2 24.9  
≥65 8.6 9.2 6.2  
Sex Male 49.2 49.7 47.3 <.001
Female 50.8 50.3 52.7  
Education <Secondary 57.3 58.7 50.8 <.001
≥Secondary 42.7 41.3 49.2
Wealth Poorest 20.1 20.9 17.1 <.001
Poorer 20.0 20.3 18.2  
Middle 19.9 19.9 19.7  
Richer 20.0 19.8 20.9  
Richest 20.0 19.0 24.1  
Employment status Employed 57.2 56.8 58.8 .001
Unemployed 42.8 43.2 41.2  
Notes: Data are column percentages. p Value was calculated by chi-squared tests.
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Interpretation of the Findings
Although the causal pathways are still unclear, there are several 
potential explanations for the positive association between in-
formal caregiving and chronic physical conditions or physical 
multimorbidity. First, informal caregiving may be a risk factor for 
these conditions. For example, previous research has found that in-
formal caregivers are at a particular high risk for musculoskeletal 
discomfort and injury, especially when engaging in activities that 
are physically demanding (eg, transfers, bathing) (24). These ac-
tivities may also increase risk for injury and possibly osteoarthritis 
(25) and lead to multiple chronic conditions. Furthermore, several 
longitudinal studies from high-income countries have found that 
caregiving is associated with an increased risk for future onset of 
cardio-metabolic diseases (26).
Moreover, the effects of informal caregiving on chronic phys-
ical conditions or physical multimorbidity may be mediated by 
several factors such as stress (12), sleep disturbance (13), depres-
sion (7), unhealthy behaviors (14,15), and lack of economic re-
sources (27). For example, informal caregiving was a significant 
risk factor for perceived stress, sleep problems, and depression in 
a study of 258,793 adults from 58 countries (7), and these con-
ditions are known risk factors for a variety of chronic physical 
conditions including cardiovascular diseases (28–30) and asthma 
(31). With respect to sleep, studies have shown that the adverse ef-
fects of sleep problems on cardiovascular health probably involve 
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Figure 3. Association between caregiving (exposure) and multimorbidity 
(outcome) estimated by multivariable logistic regression. Models are adjusted 
for age, sex, education, wealth, employment, and country with the exception of 
samples consisting only of males or females, which were not adjusted for sex. 
Multimorbidity was defined as two or more chronic conditions. OR = odds ratio; 
CI = confidence interval.
























































































































































Figure 4. Country-wise association between caregiving (exposure) and 
multimorbidity (outcome) estimated by multivariable logistic regression. 
Models are adjusted for age, sex, education, wealth, and employment. Overall 
estimate was obtained by meta-analysis with fixed effects. Multimorbidity was 
defined as two or more chronic conditions. OR = odds ratio; CI = confidence 
interval.
Figure 2. Prevalence of chronic physical conditions and multimorbidity 
among noncaregivers and caregivers. Bars denote 95% confidence 
intervals. Multimorbidity was defined as two or more chronic conditions.
Figure 1. Prevalence of caregiving by number of chronic physical conditions.
Full color version is available within the online issue.
Full color version is available within the online issue.
Full color version is available within the online issue.
Full color version is available within the online issue.
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in circulating levels of leptin and ghrelin (30). In terms of un-
healthy behavior, previous studies have shown that caregivers are 
more likely to smoke (14) and that the prevalence of problematic 
drinking patterns and sedentary behavior is high in this population 
(32). Caregivers may be more likely to smoke and drink alcohol 
to cope with the stress associated with caregiving, whereas care-
givers may also be more prone to be sedentary for being at home 
more often to take care of their older or disabled relatives. Finally, 
previous research has found a positive association between earlier-
life caregiving and later-life poverty (27), while low income is a 
risk factor for a numerous chronic physical conditions (eg, obesity, 
diabetes). It should be noted that the aforementioned mediators 
(ie, stress, sleep disturbance, unhealthy behavior, lack of economic 
resources) are interconnected and can work jointly to increase risk 
for physical multimorbidity.
It is also possible that caregivers neglect their own health as their 
health problems may seem less important compared with that of the 
care recipient. Moreover, caregivers may not have enough time or 
energy to attend health visits owing to the high caregiving burden 
and stress. For example, a study including 315 caregivers from the 
United States showed that the number of visits to the doctor was 
lower in caregivers than in the general population (between 45 and 
64 years: 4.2 vs. 6.6; between 65 and 74 years: 5.6 vs. 8.1; and after 
74 years: 5.7 vs. 10.6) (33). Another study conducted in Pakistan 
revealed that around 61% of informal caregivers neglect their health 
during caregiving (34). The cost of health care for the care recipient 
may also be high and lead to financial constraints for preventive 
health care or treatment among caregivers (35). This may be a par-
ticularly important factor in LMICs where high costs associated 
with treatment can even lead to catastrophic expenditures, especially 
in poor households (36).
As well as caregiving causing ill-health, it is also possible 
that a causal relationship exists in the opposite direction; that is, 
those who are ill are more likely to be caregivers. For instance, 
multimorbidity has a negative impact on labor market participa-
tion, and a Canadian study identified chronic physical conditions 
(eg, heart disease, arthritis, diabetes) and multimorbidity as risk 
factors for unemployment (37). Therefore, people with physical 
multimorbidity may be more available for informal caregiving ac-
tivities (eg, personal care, household activities, supervision) than 
those without physical multimorbidity because they are more likely 
to be unemployed. The fact that the estimates remained statistic-
ally significant after adjustment for employment status in our study 
may mean that this explanation is unlikely, but there may be other 
reasons why an individual would be more likely to be at home or 
available for caregiving and thus, firm conclusions regarding re-
verse causality cannot be drawn from our cross-sectional study. 
Clearly, future longitudinal studies are warranted to understand 
temporal associations.
Interestingly, there was no significant association between in-
formal caregiving and physical multimorbidity in the older adults in 
this study. Although the reason for this can only be speculated, it is 
possible that older adults with physical multimorbidity are too de-
pendent to provide care for someone else or that basal levels of phys-
ical multimorbidity are already high in the older adult population. 
Alternatively, it is also possible that older people are less likely to be 
caregivers as older family members (eg, spouse) in need of informal 
care may have died. Future studies that investigate age differences 
in the association between caregiving and physical multimorbidity, 
ideally using longitudinal data, are warranted to understand the 
underlying mechanisms.
Clinical Implications and Directions for Future 
Research
Regardless of whether informal caregiving and physical 
multimorbidity are causally related, our study highlights the fact that 
informal caregivers in LMICs are more likely to have worse physical 
health, and these study results are important when planning strat-
egies to improve the health and well-being of informal caregivers 
to sustain this system. The fact that informal caregivers are more 
likely to have chronic physical conditions or physical multimorbidity 
is a particular concern as informal caregiving activities are often 
stressful, and stress may aggravate the symptoms of multiple chronic 
conditions (eg, pain, wheeze, functional limitation) (38), have a 
negative impact on treatment adherence (39), and increase mortality, 
especially among those with multimorbidity (40). Interventions re-
ducing burden, improving support and favoring respite in caregivers 
may help prevent the onset of chronic physical conditions and im-
prove the management of these conditions when they are already 
present (41). For example, a systematic review and meta-analysis 
of 32 randomized controlled trials showed that psychoeducation 
was associated with a significant decrease in global morbidities and 
perceived burden in family carers of people with psychosis (42). 
Another cross-sectional study further found in almost 600 partici-
pants that home nursing care had a significant and positive impact 
on self-rated health in caregivers aged 65 years or older (43). Finally, 
a study of 39 patients with dementia and their caregivers revealed 
that there was a positive relationship between institutional respite 
periods, total sleep time per night, total time in bed per night, and 
improvements in subjective sleep quality (44).
Treating patients with physical multimorbidity can be complex 
(eg, polypharmacy, simultaneous treatments) and requires a con-
tinuity of care with extended consultations to manage multiple 
conditions at once. However, it is possible that in many LMICs, 
treatment systems may lack integration of care or the capacity to 
provide this level of service quality (45). Policies that are most ef-
fective in the context of financial constraints should be established. 
Furthermore, further studies of longitudinal design are needed to 
gain a better understanding of the potential causality of the associ-
ation between informal caregiving and physical multimorbidity, and 
of the potential mediators involved in this relationship. Finally, given 
that the prevalence of informal caregiving is also high in high-income 
countries (46), more research is required to corroborate the findings 
of the present study in these countries.
Strengths and Limitations
The strengths of this study are the large number of participants 
and countries available for analysis, and the use of predominantly 
nationally representative data. However, there are several poten-
tial limitations that should be acknowledged. First, no information 
was available on the intensity or duration of informal caregiving, 
and there may be some differences in terms of the informal care-
giving–physical multimorbidity relationship between high- and 
low-intensity caregiving. Relatedly, there was no information on 
the underlying disease of the care recipient. Some health conditions, 
such as urinary incontinence or Parkinson’s disease, are known to be 
more burdensome to the caregiver (47) and thus may have a more 
pronounced impact on caregiver health. Second, information on the 
medical conditions were based on self-report, and this may have 
introduced some biases. For example, arthritis, asthma, and diabetes 
mellitus were based solely on self-reported lifetime diagnosis, and 
there is a potential for underdiagnosis especially in resource-limited 
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settings. Furthermore, tuberculosis diagnosis was based solely on 
typical symptoms of this condition, and thus, there is the potential 
for misclassification. Third, the definition of physical multimorbidity 
relied on the use of nine physical conditions only, and results may 
have differed if data on more conditions were available. Finally, this 
was a cross-sectional analysis, and it was therefore not possible to 
determine causality or temporality in the association between in-
formal caregiving and multimorbidity.
Conclusions
Informal caregivers in LMICs were more likely to have physical 
multimorbidity. Strategies to improve the physical health of care-
givers in LMICs are necessary because the system of informal care 
provision cannot be sustained unless the caregivers are in good 
health, while many countries rely heavily on this system for the care 
of the older adults or people with disability.
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